Identification of a novel human glycophorin, glycophorin E, by isolation of genomic clones and complementary DNA clones utilizing polymerase chain reaction.
In our previous report, we described the structural organizations of glycophorin A and B genes (Kudo, S., and Fukuda, M. (1989) Proc. Natl. Acad. Sci. U.S.A. 86, 4619-4623). During the course of isolation of these genomic clones, we also obtained genomic clones encoding a novel glycophorin. This novel glycophorin, termed glycophorin E (GPE), has a similar genomic structure to that of the GPB gene, and its nucleotide sequence is almost identical to that of the GPB gene. These sequences include a region downstream of an Alu repeat sequence, which has been suggested to be a site for homologous recombination in the GPB gene during or after gene duplication. However, the predicted GPE amino acid sequence specifies blood group M, in contrast to GPB which carries blood group N. Polymerase chain reaction was employed to analyze the transcript of this gene, and its cDNA sequence revealed that the novel glycophorin gene encodes 78 amino acids, including a 19-residue leader peptide. Comparison of genomic and complementary DNAs demonstrates that this gene consists of four exons, and point mutations at sites corresponding to the 5'-splicing sites of intron 3 and intron 4 of the GPA gene lead to the joining of the exon 2 to potential exon 5. Interestingly, an insertion of 24 nucleotides coding for eight amino acid residues in-frame was found in exon 5. The predicted amino acid sequence within this exon indicates that it has a hydrophobic character, suggesting the possible expression of GPE as a membrane protein. Northern blot analysis demonstrated that this novel glycophorin gene is expressed in an erythroid-specific manner and coordinately down-regulated together with GPA and GPB genes by a tumor-promoting phorbol ester. During evolution, this gene might have derived from an ancestral gene common to the GPB gene by gene duplication and subsequent nucleotide substitutions, and constitutes a member of a gene family with GPA and GPB genes.